In this work we study the stability and accuracy of several discontinuous Galerkin (DG) discretizations. The Von Neumann stability analysis is a classic tool to analyse numerical methods. Von Neumann analysis estimates dispersion and diffusion errors introduced by a numerical discretisation by tracking the evolution of wave-like initial conditions when introduced in the numerical scheme. However, the traditional analysis (e.g. [1, 2]) relies on the constant speed advection equation, which may mask features which are common to non-linear problems (i.e. aliasing or propagation speed interpolation errors). For that purpose, we present a non-constant speed Von Neumann stability analysis for the advection equation. This analysis is developed such that it suits the investigation of high order Spectral/hp formulations.
